DNA topoisomerase I and PC4 can interact with human TFIIIC to promote both accurate termination and transcription reinitiation by RNA polymerase III.
A human TFIIIC-containing complex (operationally designated holo TFIIIC) has been isolated by immunoaffinity methods and further resolved into two components that are both required for promoter-directed transcription of the VA1 gene. One component, designated TFIIIC, contains 5 polypeptides previously ascribed to TFIIIC2 and 4 additional polypeptides that correspond to TFIIIC1. Included within the other component are factors, namely DNA topoisomerase I and PC4, previously shown to serve as coactivators for transcription by RNA polymerase II. Topoisomerase I and PC4 both enhance TFIIIC interactions with down-stream promoter regions and promote multiple, but not single, round transcription by RNA polymerase III from preformed preinitiation complexes. Novel functions for holo TFIIIC in transcription elongation and accurate termination events that could be important for efficient reinitiation are also described.